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RAW SEQUENCE LISTING DATE: 03/22/2002 

PATENT APPLICATION: US/09/975,719 TIME: 10:11:59 

Input Set : A: \PTO . VSK. txt 

Output Set: N:\CRF3\03222002\I975719.raw 

4 <110> APPLICANT: Ausubel, Frederick M. 

5 Rahme, Laurence G. 

7 <12 0> TITLE OF INVENTION: VIRULENCE -ASSOCIATED NUCLEIC ACID 

8 SEQUENCES AND USES THEREOF 
10 <130> FILE REFERENCE: 00786/361003 

12 <140> CURRENT APPLICATION NUMBER: US 09/975,719 

13 <141> CURRENT FILING DATE: 2001-10-10 

15 <150> PRIOR APPLICATION NUMBER: US 09/199,637 

16 <151> PRIOR FILING DATE: 1998-11-25 

18 <150> PRIOR APPLICATION NUMBER: US 60/066,517 

19 <151> PRIOR FILING DATE: 1997-11-25 
21 <160> NUMBER OF SEQ ID NOS : 437 

23 <170> SOFTWARE: FastSEQ for Windows Version 4.0 

25 <210> SEQ ID NO: 1 

26 <211> LENGTH: 42235 

27 <212> TYPE: DNA 

28 <213> ORGANISM: Pseudomonas aeruginosa 

30 <220> FEATURE: 

31 <221> NAME/KEY: variation 

32 <222> LOCATION: ( 1 )...( 42235 ) 

33 <223> OTHER INFORMATION: N is any nucleic acid. 

35 <400> SEQUENCE: 1 

36 atcgccgatc caatgccaag gagtacctgg gcaatcagag cctactcacg gctgccgggg 60 

37 ccggcattgc caagctcctg gacgccgacg agaacaacac cagtaccgtc ttcagcggca 120 

38 acggcaccag cttcgggacg accggaacca acagcaactc ggccctcaac agcatcctct 180 

39 ccggcggcgt cagcgacatc cggcagtgga tgaacaagtt gtacggggag gccttcgccg 240 

40 ccgtctacgt gcagccaggt gcgcgggtcg cagtgcatct cgatcagcaa ctggcgatcg 300 

41 actatgaact caagggccgc aaggtcgatt acagctctgg agccgctcat gcaacagcag 360 

42 acttggacta acccccttct tcgtctctgc gccggcctgg cctgcgcgct gaccctggca 420 
4 3 gcgtgctcca ccagcaagga ggagatgctg ccccacggcg aggccaacat gctcgacgtc 480 

44 tgggagcgag gtgcgaccag ctcgataggc aacagccgtg gccggctgct cctcgatgcc 540 

45 aggcaaacgc tgcggcgccc aatcgatccg cagcaggatg cctccgcgaa tgaccaggcc 600 

46 gactacaccc gcacggccag caacgagatc cacagtcagt tcaaacgact gcccaatccc 660 

47 gacctggtga tgtatgtgtt cccgcacctg gccggcagcg atcccgcccc ggtaccgggc 720 

48 tacaccaccg tgttcccctt ctaccagcga gtccagtacg ccatgccggg cgaacgcacg 780 

49 gaggactatt gatgggcttt tttcaaaccc ttctgcgcgg tcgcacacag cctcagtcgg 840 

50 taccggcaga cgctcccgaa gattcaggag cgctggacgt agcggccgcg gaagaagcga 900 

51 ctgagcgcta tctggcgcga ctggccgcca tgggtattcc tctgcccaac accgggagca 960 

52 agaatggcgc cacgcaggcc gaagcgtcac gcctctacga tcacgaccca tcgttcgtag 1020 

53 acctgctgcc ctgggctgag tacctgcccg acgagcaagt gatgctcctg gaggatgggc 1080 

54 gttcgcgcgc cgcattcttc gaactggtgc ccttgggcac cgagggccgc gatcccaatt 1140 

55 ggatgcagaa cgcccgggac gcattgaaag aagccctgca gaactccttc gacgagcacg 1200 

56 aaacctcacc ctggattgtc cagttctacg cccaggacga gatcagctgg gacaatttcc 1260 
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57 aggagcagtt gaggcagtac gtccatcctc gagcgcgagg atcggccttc agcgagatgt 

58 acctggcgct catgaagcat cacctggagg gcatttcgaa gccgggcgga ctgttcgtcg 

59 acaccgccgt cagcaagctg ccctggcgag gacaacagcg ccgcgtgcgg atggtcgtct 

60 accgccggat ccgcaaggag gatgcgcaga ttcgcggaca ggacccggcg gcgtacctga 

61 aatccatctg cgagcgtatc caaggcggcc tggcgaacgc cggcatcgtc gcttcgcgca 

62 tgggcggaca ggagatcagg aactggttga tccgctggtt caacccgcac ccggatcacc 
6 3 tcggccaggc cgaggcggac ctacgtcgct tctacgaact ggtatgccgt ccggacgaac 

64 cgatcctgca ggatgaattg ccactggccg acggcactga cttctcccag aacctgttct 

65 atcggcagcc tgtttccgat gccacccagg gcgtatggct cttcgatgcc atgccgcacc 

66 gagtgattgt ggtcgaccag ttgaacaaag cgccgctgac aggccacttc accggcgaga 

67 cgctcaaagg cgatggcctc aacgccctgt tcgatcgaat gcccgaggac acgctgctgt 

68 gcatcaccat ggtcgtgacg ccgcaggaca tgctggaagg gcatctgcag cagctctcga 

69 aaaaggccgt tggtgacacc caggcctcga tccacacccg cgaggacgtg gccaccgttc 

70 gacgcctgat cggccgggag cacaagctct atcgcggagc gatcgctctg ttcgtgcgcg 

71 gccgcgacca tacccagttg gaggaacgct gcatcaccct gagcaacgta ctgctcggcg 

72 ccggcctggt gccggtcgaa ccgcagaacg aagtcggacc gctgaacagc tacctgcgct 

73 ggctcccctc aaacttcgat ccaaacgaga agcgagccct ggagtggtac acccagatga 

74 tgttcgctca gcacatcgcc aacctgtcgc ccatctgggg gcgcaccacc ggtaccggac 

75 accctggctt cacgctgttc aaccgtggcg gcgcgccgtt gaccttcgac ccgttcaaca 

76 agctggaccg gcagatgaat gcccacggct tcatcttcgg gccaactggc tccggcaagt 

77 cggcgtccct gaccaacctc atctgccaga tgctcgccat gtacctgccg cggatgttcg 

78 tcgcggaagc gggcaacagc ttcggcctgc tggccgactt agccaagcgg tttggcctct 

79 cggtccaccg ggtgcgcctc gccccgggct ccggcgtcag cctggcgccg ttcgcggacg 

80 ccatcaagct ggtcgagagc cccgaccaag tgaaggtgct ggacgccgaa gacatcgagg 

81 cctcggactc ggtccagggc agcaaggccg acctcgagga cgaccagcga gacatcctgg 

82 gcgagatgga gatcgtcgcc cgcctcatga ttaccggtgg cgaagagaag gaagatgcgc 

83 gcctgacccg tgccgatcgc agcgccgtcc gccaggcgat cctggcggcg gccaggacct 

84 gcgccgccgc gaaccgcacg gtactgaccc aagacgtgcg cgatgcgctc tacgaggcct 

85 ccaggagcga tagcaccgcg ccagaacgcc gcgcgcggat cgccgaaatg gcggaagcca 

86 tgcagatgtt ctgcatgggc gccgacggcg agatgttcaa tcgcgaaggc acgccctggc 

87 ctgaggccga ccttaccgtg gtggatttcg caacgtacgc gcgcgaaggc tacgccgccc 

88 agctcgggat cgcctacatc tcgctgctga acaccgtgaa caacatcgcc gaacgcgacc 

89 agttcaaggg ccggccaatc gtcaagatca ccgatgaggg gcacatcatc accaagcacc 

90 cgctgctgct gccctacgcc atgaagatca ccaagatgtg gcggaaactg ggcgcctggt 

91 tctggctcgc cacccagaac atcgacgaca tcccagcctc cggggcgccg atgctgaaca 

92 tgatcgagtg gtggttgtgc ctgaacatgc cccccgacga agtagagaag atatccaggt 

93 tccgcgagct gtcgccggcg cagaagtcga tgatgctctc ggcccgcaag gaaagcggca 

94 agttcaccga gggcgtgctc ctggccaagg gcaaagaata cctcgtccgt gtggttcccc 

95 cgagtctcta cctggccctg gccatgaccg aaaacgaaga aaagaaccag cgctacaaca 

96 tcatgcaagc caccggctgc gacgagctcg aggcggcctt gcaggtcgca gcggatctcg 

97 acaaggcgcg cggcctgcca cccttcccca ttgttttccc agaccaaccg gcagtggagt 

98 gccaggacga atgagagttc tgaattcgct gacccagaac ctgatcgaca acctgaccca 

99 gatcctgcag aaccccgaag aggatgccct gcagacgcta aggatatgcg ctcctgtact 

100 gatagaggag ctgcagcaga ttcaactgag ggcagtcgat cgccgggata tcgtcccgca 

101 gataaagcag ctcttggatg aatggctgca acaacatcca cagcctgata cggcccaaca 

102 ggcgctcatt gaggccgtgg accgcgcgga gatcctacag cggaggcaag cgtgagactc 

103 ttgaagggcg gctgggcagc caaacgattt caaggtcccg ccctgccctg ggcggggctg 

104 ctgctggtct tgctggctgc atccgccgta ggggtagagc ttctggtgaa gggcctgcca 

105 gccaaccaca gcctctacgg cgatgcgaaa gcgcgctgga cgatcaatga atacgccgac 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
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2040 
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106 ctggagtgcc ccttctgcaa ggtctacacc ccgcggctta agcgctgggt agacagccat 

107 ccggacgtga acctggtttg gcgccatctt cccctgcaga tgcatggcga ggcggcccgc 

108 caccaggctc gcctggtgga gtgcgcgggg atccaaggcg gcgccaaagc cttctggagc 

109 gctatcgatg cgatcttcgc tcagtcggcc ggcaacgggg gcgggctgcc tggcggcaca 

110 ttggactttc ctgaactgga ccaggctcga ctggagaaat gtgcgaaaga caacgaactt 

111 attgactcag atatcaagtt ggacatcgac attgcacggt cgaagggcat tacagcgacc 

112 ccgaccctcg tcatccggga caaccagacg ggacgaagcg tgaagcttga aggcatggcc 

113 gacgagacca cgttgctgtc ggcgatagac tggctagcca aggatctcta gcgtcgcgcc 

114 aagagactct tggctaagaa atcggcgagg attccaacat ccctcttttg gtcctccagg 

115 atgccctgca cttcacctgg cagaacctcg acctcctccc catccacaat ctttaccatt 

116 ctcttgtggc cggagctggt gaggctaagc ctcaactcca ttgccggccg agcattgatg 

117 taaatgctct cgagcaagcg ctccatgact tcgaccactc cttaatatca gttagccagc 

118 tacatacagg aattatgcta cccaggacat gcaggcgtca cccctactta tgtacgtggc 

119 agcgttcgat cacggctcga aaaaatacac cacctacgag ttgatgattt cctgctgccc 

120 tatcggaagt gatcctgtct gctgtctgta cctttctaga accggtacag acccatgcct 

121 cttcatcact ccccccctgg ccggcggcca ccaacgctgg ccgttggcgt actactggta 

122 ctgctgagca gcgcgagtca ggccgaaacc tgggtcatca ccgacaaggc tcatccggtc 

123 tctgccaccg gatcgtcgcg cgttctgttt ctggacgccc aggaacacct cgaggagcaa 

124 ctgactgcgg ccttgcccca ggatccacag catgctcaag cggcgtttaa gcgattgcta 

125 caaagccccg atgggcgccg cctgcaggca gagctggtca aggcacaaca agacgtcgcc 
12 6 gatgcgtgga gtctcggtgt cgagaagatc cctgccgtag tagtcgatag gcagtacgtg 
12 7 gtctacggcg aaccggatgt ttcgcgcgct cttgagctaa tcgccaaggc caggaggtcg 

128 cgctgatgac cagcctcaac ctccgccgcc tggcagcggc ggccgccacc ttcagcctct 

129 cgttcacggc ctcggccgcg atcaacagcg ctgccatcgt ctcctccacc ctttcccctc 

130 agtgcctcga atacaaggtc gtcgggatct gttactggct gctctgcggc ccgcatggct 

131 gcaaagtgaa gacgtcggtc aaggtccgcc actacgtgcc tgacgcagtc gtctccagct 

132 acgcgaatac cgggagcaac ccctggaccg aggtatcggc gctgggtaca ccgaatccac 

133 tcgcccaggc cggcaatgac gcgaccacaa actacaaggc cgagaacagc atcggccgct 

134 tcaaggaagc ggatgtgatc ggccatcctg gtggcgccac gttcagccgg ttcgccagcg 

135 cctctgggta cgtttgccct ggcgccaccg tcccgctggt gccgtacttt ctcagcacac 

136 tggacgccat tggctggcgg catggaattc ccgagcaggt gtaccccgaa gcgttggtcc 

137 cagggctgcg cgaggtgggt ggaatcttct ccggcgacat gtgggggaac ctctatccgc 

138 gcagcggctt cctgcaccag accgacgact acaagacggc agccgtcatc gcccagcgcg 

139 ccggcgatat caccacgcga atcggccagc tccacgtcta cctccccatg cgcgcagccc 

140 ccaaggacgg ctactggccg gcgggcgagc tgaaagaggg cgatgcctcg accgggaaat 

141 ggcaggagct gaccccatcc ctgagcctca actgcgcggt gtttcccaac tctgggccga 

142 agacgcaagc cgtcgacggg gagcacgcct gggcgctctg gcgtccctac tcctgctgcc 
14 3 agcgcaaggg gcagatgttc atctgcagta ccgacttcca ataaggacac ggagacgaat 
144 catgcgaatg aacatcacct cggtcgcgct aatgtggctg ctcgcagcgc aacttgccca 
14 5 ggccgacgac ccgatcaacg tgtccaagac cggcacggtg ctcagcgacg aggtcctcta 
14 6 cagcattggc ggcggcagtg cggtgagcat gggcagcgcc ggccagatgg actcgatcgg 
14 7 cgtcggcttc ggctggaaca acgacatgat gtgcggaaac atgaacctga gcaccaccct 

148 ggagaaccag ctcaacggtg ccacacaggg tttccagaac atcatgggct cagtcatcca 

149 gaacgcgacc ggcgcggtca tgtcgctgcc ggcgttgatc atccagcgcg cgaaccctca 

150 gctctacaac ctgatcacca atggcatcct gcaggcgcgg atcgactacg accgctcgaa 

151 agggacttgc aaaacgatcg ccgaaaagat ggctgacatc gctggcgagc agaccggctg 

152 ggggaaaatc gccgaaggcc aagccctggg cgccacactg gcctctgacg ggaaagacgc 

153 cgtatccgcc ctcgaagcag tggagaagaa aggcggcaac gatggcgtaa cctgggttgg 

154 tggagacaag gccggcggct ccggccagaa gcccattcgc atcgtcaacg acgtgacccg 
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155 ggcgggctac 

156 cacttgcaac 

157 cgccacccgg 

158 gacggctgct 

159 gtcgctgcag 

160 cggcaccgat 

161 ccaggacgtc 

162 ggcactgcta 

163 cggcctggcc 

164 tctcaagacc 

165 cgagcgcggg 
16 6 cgatcgcctc 

167 gtgatggcag 

168 atcgtcatcg 

169 ggtggcatcc 

170 cgggcgctgc 

171 gcgcatgagc 

172 atcgaattca 

173 actacctgga 

174 tgatctcgga 

175 tgaaagttcg 

176 tcgagacgca 

177 acgtgagctt 

178 tgccggcacc 

179 cgcagatgcc 

180 ccatcgcggc 

181 cgcgcgtgaa 

182 ggccttcccg 

183 acaaggcgtt 

184 actacgacac 

185 atgccggcct 

186 ctgactcagg 

187 ccagcttcct 

188 gccaggtgat 

189 aggtgggcgg 

190 tgggcagctt 

191 tgtcgttcct 

192 atcaactgaa 

193 tctggtttca 

194 gatcaccaca 

195 tcttgaactt 

196 tcggctggtc 

197 gagttcaagc 

198 taaagccatt 

199 tgctacagat 

200 tttagagacg 

201 agtcattgat 

202 gaataggcta 

203 cacaagcata 



Input Set : 
Output Set : 

aacctgttga 
aacggcctgg 
gtactggggg 
ggcgtcggcc 
gagctgctgt 
gctctgccaa 
ctggcgcgcc 
ctgcagcgcc 
acccaagccg 
gaactggaac 
caacaacgcg 
gatcgcctgc 
atacgctcac 
gactggcagt 
agggcctgga 
tgtactgcgc 
ggcagcgcat 
gcaaagccta 
gtattacctc 
tactggcctg 
tggggaaggc 
tatctacgtc 
cgacaccatc 
ggcggacacc 
gctctggtgg 
cattccgtgc 
caatccgctg 
tgcgcggctg 
gcaagacctg 
cgactactcg 
gcctcaggtg 
gatcggcttg 
caagtgggcg 
ctcaccctcc 
caccgtgtgg 
ggcatacttc 
gaagatggca 
agttgccatg 
gttagccaga 
tctttcattc 
cgttatgggt 
cggaattcaa 
cgccggcaag 
accgggctct 
tcagtttcag 
gagatgtccc 
accccagcaa 
actcgcttaa 
cccagaccaa 



A:\PTO.VSK.txt 

N:\CRF3\03222002\I975719 .raw 



ccagccgctc 
tctgcaacac 
agcaacagca 
tcaccccgct 
cgaagagcaa 
ttacccgcgg 
gcctggcgtc 
tgatgttcgc 
tcgatcagca 
tccgtcgcga 
cctcagggtc 
aggccccctc 
cacccgaaag 
ggtcggtacg 
ggcctggcgg 
cctggccatc 
tcggcggatc 
cttccgcacg 
accctcctcg 
ttcgcggtgc 
gccgacgagg 
ggctacatcg 
gagttcgacc 
ggctggtcga 
gcgatgatgc 
ggcacggatc 
ctggcacaag 
ttcatgcggc 
aactggatcg 
aagagtcccc 
ggcggtggtg 
cgtgatcgga 
aaatggttga 
agccaggtca 
aacggcatcg 
ccggcgatgg 
atggtcatct 
acgatgacgg 
tatatcgaca 
aacccagtca 
tctatgttca 
gcagggtctg 
gaagcaggaa 
agtcccggta 
cttgtgaagt 
ctttaaccaa 
gccacataaa 
cccaacgtag 
aaccgatccg 



ggtgaatgat 
ttggtcctcc 
acagacctgc 
gatccaggag 
accactgact 
cgtcatcgag 
cgatgtctcc 
cggcgccaag 
gaccagcctc 
gttggccagc 
cagtggcgtg 
tgccgccggc 
cttctcggtc 
ctgctcagtc 
caaagcaact 
gcctggttcc 
gagatcctgg 
ggaggcgcag 
gctggatcat 
cgttcgcggc 
gcaacaaggg 
tggtcgccct 
agactcgcgc 
gctccttcag 
acgccctgtc 
tgcggcagat 
aaatcgctga 
aacccgacct 
gctcccgatt 
gtcagtcgtg 
gcggctaccc 
tcaaggacca 
accaggacga 
agggtaacgt 
cgagaaccgc 
atatggtccg 
gcattccgat 
tcgtcttctt 
gcacgatact 
tggggctgaa 
ttgttttacc 
ttctgaacgg 
atagagttaa 
atggtgtgct 
catagttgag 
ggcaaatccc 
attctgtgac 
agctggacgg 
ggaggcaaag 



tcgtcgagcg 
ccccaggagg 
gaaggctgcc 
acctacgaca 
gcagagaacc 
gcgctgcgcg 
ctgatggacg 
gagcccaacg 
ctgcagcagg 
aactccccca 
ttcgagtcgg 
ggcaagtcgg 
agctactggt 
tcttcgccct 
actggagctt 
ggcagcgcaa 
tgctgttgct 
catgaccttc 
caacaacggg 
catcgtgatg 
agtgctgtct 
ggcggggatc 
ccagcagtgc 
cagcctggcc 
caagggcttc 
gcgaatggaa 
tttttccaga 
gggctccgtc 
cttgttgaac 
gccctacaac 
aacctgcaag 
ggtggatccg 
ggtgaccgag 
ctacaccgat 
aggaaccttc 
ccaggcactg 
ggtcctggtc 
tgcgatgatg 
tgatgctttc 
tacggctact 
actactgtgg 
attgagcaga 
aaacgcagtt 
gcctgatagt 
acatctcgac 
accagaaaga 
actacaagag 
cgatcatgca 
cctttgttgg 



tgccttccgc 
ccgccgcatt 
agaagacggt 
agaagctcca 
tggctgcggc 
acgagcgtga 
tgctcagcaa 
tcgccgccaa 
agatctccaa 
tgcgggtcat 
cgcccgatgc 
gagggagacc 
cggagtgctg 
gaaccacttc 
gttcgcctgg 
ggaactgagc 
ggtcctgctc 
atgaccaatg 
atctggaaca 
cgcgaatggc 
ctcgcccgca 
ccggtcgtca 
caatacaatc 
ggcaagagtg 
accagcggcg 
gtggacaaca 
gactgctacg 
gccgaggaca 
accccggggt 
gccacccgcg 
cagtggtggg 
gacctgatga 
gctgtcattc 
tacggcgggc 
ggcgttgcgg 
ccgatggtga 
atcggcacct 
ttcgtcgact 
tatggttcgg 
caagatgcga 
atgacagcga 
gggactgaag 
tgaggaagta 
caaacagctc 
ttggagaccc 
cacacagtag 
ctactaacaa 
ggcagaaacg 
tgtgcgcgtt 



7200 
7260 
7320 
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7800 
7860 
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8400 
8460 
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8580 
8640 
8700 
8760 
8820 
8880 
8940 
9000 
9060 
9120 
9180 
9240 
9300 
9360 
9420 
9480 
9540 
9600 
9660 
9720 
9780 
9840 
9900 
9960 
10020 
10080 
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204 catcatcaat ctcctggctc ccaaagggag gcatcctgct atcacctata cgccgaaaaa 

205 gatgatttgg caagcattat ggcatattat gccactagct atctgccgac tggagtacct 

206 catggcaacg cgaaacgtcg tccttcccga tccgctggag caggatatca acgagctggt 

207 ggagaccggc cgctatcaga atcgcagcga agtcatccgg gcaggcttgc gcctgctgct 
W--> 208 gcaacaggaa gcccagatan gcgccaagct cgaaaccctc cgcaacgcaa catccagtgg 

209 gctgatgcaa ctggagcgcg gcgagtacga cgagatcacc agcgacgaac tggcccaata 

210 cctcgacgag ctcggcaacc aggcgagcca ctgaagcatg gccaagtacc gcatctctca 

211 tgatgcccaa gcggacatcg tcgatatcct gcgcttcacc cacaaccact tcggcgatgc 

212 cgcgcgccga cgttaccagg cactcatagg ggcggcgctg gaagcagttg cgacagaccc 

213 acaacaggta ggcagcatca gccgtgaaga actgggagct ggcctgcgca gcatccacct 

214 cgtttactgc cactcgatgc ccaatgtcgg taaggttgtt cggcccaggc acttcgtctt 

215 ctaccgggtg gcgacagacc aggtgctaga ggtggttcgc gtgcttcacg acgccatgga 

216 tgtggatcaa cacctgcccc aacgatgagc aactgtaaca ggagcaaatg gcccaaaggg 

217 gaaatgggct tgaagggcga agggaatggt tcacaagggt aaaagcccta cccgaaaggg 

218 cctgccggaa ggcagaaagg gctgcgttcg cgccggcgaa cacgaaaagg ctacgggtga 

219 acatccacca gcaggtgccc catggttgat gcgcaatagc agtggcttga ccactcgatt 

220 gcattccccc tgaccaagca tttgcattcg tgctgaccac cgcttgcatg cggctttacc 

221 agtcacaccg tagtcacgac cggctgcagt cgacccaaag cggacctttg tgacagaccg 

222 aaatcggcca aaagcagacg ctcaaaagca tctacgaaag cagggacaat tccgggggat 
22 3 actcctctac gtacgttgct tatatcgcgg aggaattggc tgaaccgcgg tgcggagaga 

224 tctcctcaaa ctgatgggtt gcacgcatat cgaagcagat tacataggag gcttgcgctg 

225 ttcaacagct cctgagggga cttgggttgc ccatggtttc cacggcccaa tcgttgacgt 

226 cattgacgat tccgctggct ttttcagtac gcatcgcttg gcgctccatt acccagccca 
22 7 atgcggcctt gccgttgacc aagcgattcc aaggactgcg atccatgtag ccagccctct 
22 8 aatgcatgta tgtataggta aggtcgtcgt tatttcggcg tggatgtgct gactggaggt 

229 ttagcgtggt gagtcagtat gtcgtgcgct atataagtct catctcggca tccgcacatg 

230 gatgctgtta gattcagcaa gtgggaaaaa gcgcgagcgc taaaaggaaa gctgccggcc 
2 31 ggcgtgctca gtagcaagct accccggcaa cacttaggaa gaggtgatca tgaagttaca 

232 ggcatatcgg ctgcagaact accgccggct gcgcgatgtt gtcatcgagc tcgatgacga 

233 aatttctatc tttgtcggtg ccaacaacag cgggaagaca tccgccgtcc aaggcctgta 

234 ctcaatgctt cgcggcgaag tgaagaagtt cgagctcttt gacttcagtg cggcgctgtg 

235 ggccgagatc gatgcggtcg gcaggacgcc ccctggcgat gaggatgcgc ccaaaaggtt 

236 accgtccata ctcttggatc tctggttccg cgtcggtgaa gacgacctcg ccactgcgat 

237 gtcgctgctg ccgagcactg agtgggacgg caagtgcgtc gggatccggg tagcgttcga 

238 gcctcgggat gcccacgagc tcgtctggaa gttccatgaa ctacatgaga aggccaacaa 
2 39 cgcagctgtc gcgcttgcgg ccaagcgcaa ggccgccggg gagcaagctg tggaggcggg 
24 0 cgcggaagac gcggctgcgg tggtggccga tgccggcgag tacaagcctt ggccagaaag 

241 cctgacgaag tacctcacaa aggaactgag caaggaatac accttccgct actacgtgct 

242 cgatgagcgg gcttttgtcg gctatcaggc aagggaggcc gactacgagc cgctacccct 

243 aggcaaggag ccgggcggtg cagccattct caagtcgctg gtgagggtcg acttcctgcg 

244 cgcgcagcgg cacctcgatg acccagatgc cggtagctct gatcgcgcag agagcttgtc 
24 5 gcggcgtctg agcaggttct atcaccgcaa cctggagaag cgtggcgacg accatgcggc 
246 tctcaaggcg ctagatacct cggagaagga gctgaacttc cacctgaagg aagtcttcaa 
24 7 tgacaccctc acgcgcctgg ccaagctcgg ctatccgggc gtcaacaatc cggagatcgt 
24 8 gattcgggcg gccttggatc cgaccactgt cttggggcaa gacgccaagg ttcactacgt 

249 gatcccgggc gtagcttccg cccaactgcc agacagctac aatggcctgg ggttcaagaa 

250 tctggtctac atggtggttg agctgctcga cttgcacgag cagtggaaag ccgaggatga 

251 caagcgagct ccgcttcatt tggtcttcat tgaggagcct gaggcgcatc tgcacgcgca 

252 gatccagcag gtcttcatca ggaacgtttt gcgcctcctt gaggatgcta acgatcacgc 
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Use of n and / or Xaa has been detected in the 
Sequence Listing. Review the Sequence Listing 
to ensure a corresponding explanation is present 
in the <220> to <223> fields of each sequence 
using nor Xaa. 
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L:208 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:1 
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